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(54) HHCTPYMEHT JUlfl XOJlOflHOfl PA3JIATO TPYB 



1 

H3o6pmme oniocirtcji k MmnnoofatoTKt, 
DpejmumvHo ana oopaflonc* ormepcmft a tpy- 
tiax n MOXTT Cam acnonajoaaao npa oxofra- 
TUMoi oopaGance naraoiflpraecKHX oraepenril 
Tpy5 oju nmpo-imeBMO- a wimnHMX nera- 
nea MmAOM nwJ>opMan»oHHorc npoTurRBtioia 

OlOpHOMlOW). 

tbaacreH imcrpyMein jyia pa3*a<m TpyG, co- 
AopnumA crynwrmyio onpaaicy c lunpecco- 

BaKKMMM HI HOC AC^OpMHpyWJUlMK KOflMOMH. ^ 

aa oai onptBKR aimo/mem nwDmnpmeact* 
pacrowa. a crtKxax onpaaica - pawamHwe 
otmepcrun, na Topoax koj«h - pwnunmwe 
nasw, coootuanuuteca c oTBepcmaMK onpaBKH. 
HifcrpyneHT cHa6x«H cHcreMoft tmrm pa<$o*» fj 
xxmcocni a o6pi30BaHHwc OTBcpcnurMH a m3t- ■ 

HI. 



PaancnirTc/aHOR cmukoh Meaoty noBepxHocrwo 
Tpy<5u n pa6o<wMW tconmaMM npn pa6ore 3to 
ro HHCTpyMCHTs HB/iaeTca napoBOH cjioh, 06- 
ptsyvxwotca b pe3yjrvraTe narpcBa paCo^cA 
xauxxocm b nonocTM HHcrpy m c kt a no TCMne- 
parypM napoo6pa308aHMa, oh pa5orarr iom>KO 
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ino npcnBapHTCJttHO HarpcioMy flo TCMnepaiypw 
ropncro ae<|>opMHpoBaHH* Merajuia Tpyfiu. 

HeaoctaTKOM^ 3Toro RHcrpyMCHTa jibjihcicji 
to, <m> ana nonroTOBKH k paCcra oh TpeGy- 
cr sapaAK* pa&wefi wdcoctmo bojiocth a 
npfjtaaparrenuioA pa3aa<w 3axoAHoro kohxu 
xpyobu Ha buxom io tpyoM nooie okoito- 
hhji npouecca paana<0! HBCTpyMemr HarpcBacica 
fl o teainepaTypM bhuk nipoo6pa30Baiow pa6o- 
9cft 3KJWKOCTH, tto BM3MBacT onpenejieiwbie 
neyaoocTBa npa wccnJiyaniiHH. Totooct* o6pa- 

OOTKH OTBCpCTKfl TaKHM HHCTpyMCHTOM HCBbf- 

coicaa. 

Ufm. H3o6peTeHX* - noawuicHHc KawcTBa 
o6pa6oncB. 

nocTaaJieHHaa uem, aocTMracTca tcm, <no h> 
BccTHtiM HHCTpyMCHT, coflcpmaiuHM no/fyw on- 
paBKy c HacaxcHMMMH Ha M«e nc^opMxpyio- 

UXKMN 3nCMCHTaMB, B CTCHK3X KOTODOM BWHOJI- 

HCtoi paonajibHbic otbcdcthji. a ua Topuax 
ne()>opMMpyiouiKx 3jicmchk>b, o6paiucHiibn< oomm 
k npyroMy, - pamiajn>HMC na3bi, a TaKxe ho 
ToqHHX paooqcM )khtikoctm oxih rtonawH cc a 
o6pa30BaHHMC oiBepcTHBMH m naiaMM Kananbi. 
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3 Q50878 
CHatixeti CMOMTwpoB3inrMM b pacTOfxe onpas- 
kh c B03MO)ioiocn>K) occBoro ncpeMtruicmw no 
jtwm uttokom c nopumcM, Ka napyttHOH no- 
BcpxHOCTH KOToporo BMnonHCHa KOAbueBa* npo- 

TOWa, COCflKHCHHai? C nOJIOCTblO lUTOKa H C 5 
O/IHHM H3 paAHaJTbHbW OTBCpCTHK OnpaBKH, 8 

nonoctb uiTOKa coemmeHa c hciotohkom pa6o- 

<JCH *HAKOCTM, B Ka^CTBC KOTODOH KCn0JIb3O- 

1 Bana cMa3biBawinaji ttHAKOCTb. 

Ila <iepTe*c noK33aH o6ihkh bha npcwrarae- 10 
Moro MHCTpyMCHra, pa3pe3. 

HMcrpyMCHT conep^HT KopnyoonpaBKy 1, no 
och onpaBKH BbmomicHO lOunainpH^ecKoe ot- 
bc peine c pa3McmcHHbiM b hcm noABiwotbiM 

3J1CMCHTOM - HOflblM UTTOKOM 2 C nOpiUHCM, IS 

BbmojnicimwM aaomio co uttokom. Ha nopui- 
ne BbmomicHa KontueBajt nporowa e 9 coenn- 
iteimafl c noJiocTbio e anoKa. B crcKxax ort- 
paBKH npcnycMOTpeHM patfHajibHiie oTBcpcnw 
a ruix nonBona cMaaoiHOM ttHAKOCTH k nasaM ro 
6 ita lopoax Bje<J)opNfHpywmHx sjicmchtob 3. 

lllTOK, yCTailOBnCHHblfl C B03MOXHOCTbK> BO> 

BpaTno-nocrynaTCiibHoro joh^kcww b nonocra 
onpaBKH oTHOCHrenbHO paAHanwnrfX OTBcpcndi 
b crcincax, npcJicjiOBaTCJibHO pacnpeAejwei no- 25 

TOK CMaOOWOH KHAKOCTH K 30HBM OOJttOOTKH. 

Paoowc sjicmchtm 3 c yBcronHBaiowHMHCJi 
k BbixoAY HHaMcrpaMH nocaaccHM na wuman- 
ptnccKyio «©cn> onpaBKH, nnoTHOc npHxarae 
apyr k apyry paoonHx 3ncMCHTOB r ynepttaHJie^ 
kx b raxoM coctohhhh ooccncwBacxc* raJcKon 
4, Ha bii HHHBa iome hcji Ha nepcomoio <octb on- 
paBKH* 

PaooTy HHcrpyMCHTa mohoto npocjicAHTfc na 
npHMcpc otfpaooncH OTBcpcnw AHaMerpoM 
70^^mm npn npoTHmBaMHH saroTOBKH io rpy' 

6bl C flHaMCTpOM OTBtpCTHH 67 MM H TOJnOT- 
nOH CTCHKH 10,5 MM, MaTCpHa/I - lOipKOHHH- 

HHo6HCBbm eiuraB MapxH 3-125. 

06pa6dTKa npoH3BOAHrc* Ha BepTHxanbHOM 
npcccc Mouenn n-6330 c ycwmeM 100 tc 4 

HHCTpyMCHT 3aKpcnJWCTCH B BCpXHCH TpaBep- 

cc npecca, oTBepcrne b xpy6e pasflawT Ha 
pa3Mcp 70* 0 ' n StM c naoopoM pa6owx sjicmch- 
tob Jt Hapy^KHblMH JTOMCTpaMH COOTBCTCTBCHHO: 

67,50; 68,75,7035; 70,55; 70.06 + 70.08 mm. <S 
Ppw o6pa6oTKC HapyTKHbm flHaMCTp Tpy6w yBe- 
jnmiBacTCH AO 90 mm, ynpyra* ycanxa cocraB- 
jwct 0,47 - 0,52 mm, Bcntrnma ynpo<m«HHO- 



ro cjioh - 1000 1100 mkm. npH ABH*e- 
hhh HHCTpyMCHra BHH3 npH nonxoue k Bcpx- 
HeMy Topuy mfoiobkh 5 b uitok nocTynacT 

CMa30HliaJI )KHAKOCTb (M3CJ10 HHjXyCTpHaJlbHOC 

20-30), Kotopaii HanpaBnuercH Mepc3 pajwajnr 
iaic OTBcpcnm a onpaBKC k paAHajn>HWM na- 
3aM Ha topiiax ncpBoro Ae<J>opMHpyiowcro 
3iicMeHTa. npn nocncayiomeM ABHHccHMH HHcrpy- 

MCHT3 BHH3, UJTOK nepCMCWaCTCH BBCpX H 

nocjicAOBaTcnbHO pacnpefle/ineT cMaaowyw «mv 
KocTb k Ae$opMnpyiomHM 3neMeHTaM* ripn 06- 
pamoM xonc HHcxpyMCHia uttok B03BpamacTc« 

B HM3KHCC HCXOAHOC nonO)KCHHe, ACTaJIb H3BHC- 

Kaeica H3 onopnoro CTaKaHa h uhkji noBtopH- 

CTC«. 

3 K OHOMHMC CK HHf 3<M>CKT OT HCriOJTb30BaHHH 

npcAnaracMoro HHcrpy mc htb npn H3roTOBnetoiH 
k omiuic k tb AeianeH ica annapar cocraBJWeT 
50 Tbic py5. 3a cqer yMeHMUCHHJi npnnycKOB 
npn oKomaTenbHOH o6pa6oTKe H 3aMeHW one- 

pattHH paCTOIKH OTBCpCTJW Ha AC(|)OpMaiXHOH- 

Hoe npoTarHBaHHe 6>3 cHBTKn MCTanna. 

OopMyJia H306pCTCHH* 

HHCTpyMCHT jxna xohoahoh pa3Aa<m Tpy6, conep- 
jramrol nojryio onpaaKy c HacaxcHHWMH na hcc ACn 

$OpMHpyKKIXHMH 371CMCHT3MH, B CTCHKaX KOTO- 

- po« BMnonHCHU paAHajibHwe OTBcpcnw, ■ na 

TOpitfX AWjK)pMHpyTOlUHX 3ACMCHTOB, oCpaiACH- 

Hbix oahh k ApyroMy - paAHanbHWC na3bi, a 

TBK)KC HCTOqKHK paOO^cfl KHflKOCTH AAH HOHB- 

qn ee b o6pa30BaHHbie otbcdctrhmh h na3aMH 
xanaJibi, o t /I h 1 a » w H fc h tcm, 
tno, c ticfltfo noBMiiieHHH Ka^ccrea o5pa6orKH, 

OH CHaGttCH CMOHTH DOB 3 HHbl M B nOAOCTH OO- 

* paBKH c B03MOXHOCTbio oceBoro ncpCMCWCHM 
noAMM uttokom c nopuxHCM, na HapyxHofl no- 
BcpxHocTH KOToporo BbOTOAHCHa KOJibUfBaji npo- 

TOWa, COCAHHCHHafl C nOJTOCTMO UTTOK3 H c 

OAHHM H3 paAHaJIbHMX OTBepCTHH, a nOHOCTb 

UXTOKa COCAHHCHa C HCTOWHKOM pa6o<KH ttHA* 

KOCTH, B KaiCCTBC KOTODOH H010nb30BaHa CMa- 

3biBaiomafl wiucocrb, 

HCTO^HMKH HH(t)OpMaUHH, 
npHHHTbIC BO BHHMaHHC npH 3KCnCpTH3C 

1. ABiopcKoe cBHACTem»cTBo CCCP 614862, 
kjt- B 21 O 41/02, 13.W.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and maybe used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves h on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium— niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 jim. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cl B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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